Regulation of the glyoxalase pathway in human brain microvascular endothelium: effects of troglitazone and tertiary butylhydroperoxide.
The glyoxalase system, comprised of glyoxalase-I and glyoxalase-II with glutathione as the cofactor, plays an important role in the detoxification of methylglyoxal and other alpha-oxo-aldehydes. Such aldehydes, which increase with hyperglycemia, give rise to advanced glycation end products. The objective of this research was to examine the glyoxalase system in human cerebromicrovascular cells. The hypothesis tested was that this pathway would be regulated by phase 2 enzyme inducers such as t-butylhydroquinone and modulated by the insulin-sensitizing drug troglitazone. Human cerebromicrovascular endothelial cells were cultured and exposed to varying concentrations of t-butylhydroquinone or troglitazone. The activity of glyoxylase-I in human endothelial cells was similar to the activity present in hepatocytes. The phase 2 enzyme inducer t-butylhydroquinone had no effect on the glyoxalase enzymes activities but significantly increased glutathione levels and glutathione reductase activity, indicating that phase 2 enzyme inducers might promote alpha-oxo-aldehyde scavenging. Troglitazone decreased the activities of glyoxalase-I and -II and decreased glyoxalase-I mRNA. Troglitazone had no effect on glutathione levels or on the activity of glutathione reductase or glutathione peroxidase. We conclude that phase 2 enzyme inducers may promote scavenging of alpha-oxoaldehydes in endothelial cells.